Silencing of choline acetyltransferase expression by lentivirus-mediated RNA interference in cultured cells and in the adult rodent brain.
RNA interference (RNAi) is a potent mechanism for local silencing of gene expression and can be used to study loss-of-function phenotypes in mammalian cells. We used RNAi to knockdown specifically the expression of choline acetyltransferase (ChAT), the enzyme of acetylcholine biosynthesis, both in cultured cells and in the adult brain. We first identified a 19-nucleotide sequence in the coding region of rat and mouse ChAT transcripts that constitutes a target for potent silencing of ChAT expression by RNAi. We generated a lentiviral vector that produces both a small hairpin RNA (shRNA) targeting ChAT mRNAs and the enhanced green fluorescent protein (EGFP) reporter protein to facilitate identification of transduced cells. In the cholinergic cell line NG108-15, there was at least 90% less of the ChAT protein, as measured by assaying its enzymatic activity, 3 days postinfection with this vector than in cells infected with a control vector. The vector was used to transduce cholinergic neurons in vivo and reduced ChAT expression strongly and specifically in the cholinergic neurons of the medial septum in adult rats, without affecting the expression of the vesicular acetylcholine transporter. This lentiviral vector is thus a powerful tool for specific inactivation of cholinergic neurotransmission and can therefore be used to study the role of cholinergic nuclei in the brain. This lentiviral-mediated RNAi approach will also allow the development of new animal models of diseases in which cholinergic neurotransmission is specifically altered.